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CLAIMS 

What is claimed is: 

i-. A m e thod for fabricating a d e vice that emit s light in blue or green 

wavel e ngth s : 

i) providing a s ub s trate comprising a surface layer of a group Ill - nitride 

nitr ides such as GaN , maintaining the s ubstrate at a temperature ranging from 

5 700°C to 850°C, and forming a lay e r of In ^Ga^ N, wh e r e in x range s from 0 to 0.10, 
over the s ub s trate; 

ii) maintaining the s ub s trat e at about the temperature of step i), and 

flowing indium precur s or at a flow rate of less than 100 ^imol/min betw e en 2 and 5 
s econds, and N pr e cursor over the layer of In ^Ga^ N to form quantum dots of 

10 tn w Ga^ N, w herein w > 0.20; 

Hi) maintaining the sub s trate at about the temperature of step i), and 

forming a well lay e r of In y Ga±-y N, wherein y i s gr e oter than x, over the quantum 

iv) maintaining the s ubstrate at about the temperature of s tep i), and 

15 forming a fir s t cap layer of In 2 Ga^ N ? w herein z range s from 0 to 0.10, over the well 

lay e r; 

v) forming a s econd cap layer of GaN or AlGaN over the first cap layer; 

thereby obtaining a device that emit s light in blue or green wavelength s . 

2. The method of claim 1, w herein the group III nitride i s GaN. 

3 12 . -A method for fabricating a device that emits light in blue or green 
wavelengths comprising: 
5 i) providing a substrate comprising a surface layer of a group III- nitrido 

nitrides s uch o s G aN- , maintaining the substrate at a temperature ranging from 700°C to 
850°C, and forming a layer of Al u Gai_ u N, wherein u ranges from 0 to 0.30, over the 
substrate; 

ii) maintaining the substrate at about the temperature of step i), and forming a 
10 layer of In x Gai. x N, wherein x ranges from 0 to 0. 1 0, over the Al u Gai_ u N; 
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iii) maintaining the substrate at about the temperature of step i), and flowing 
indium-precursor at a flow rate of less than 100 jj.mol/min between 2 and 5 seconds, and 
N-precursor over the layer of In x Gai_ x N to form quantum dots of In w Gai_ w N, wherein w > 
0.20; 

15 „ iv) maintaining the substrate at about the temperature of step i), and forming a 

well layer of In y Gai_ y N 5 wherein y is greater than x, over the quantum dots; 

v) maintaining the substrate around/at the temperature of step i), and forming 
a first cap layer of In 2 Gai_ z N, wherein z ranges from 0 to 0.10, over the well layer; 

vi) forming a second cap layer of GaN or AlGaN over the first cap layer; 
20 thereby obtaining a device that emits light in blue or green wavelengths. 



4 2. The method of claim 3» 1, wherein the group IH-nitride is GaN. 

S-^ A m e thod for fabricating a device that emits light in blue or green 

wav e lengths comprising: 

i) providing a sub s trate comprising a surface layer of a group III nitride 

nit ride s s uch a s GaN , maintaining the substrate at a temperature ranging from 
5 700°C to 8 50°C, and forming a layer of In »Ga^ N, wherein x ranges from 0 to 0.10, 
over the s ubstrate; 

O) maintaining th e sub s trat e at about the temperature of step i), and 

forming quantum dots of In w €&4-w N, wherein w > 0.20, on the s urface by flowing 
over the surface a compo s ition comprising biscyclopcntadienyl magnesium, dim e thyl 
10 zinc, s ilanc or tetra e thyl silanc; 

Hi) maintaining the sub s trate at about th e temperature of step i), and 

forming a well lay e r of In y Ga^ N, wherein y i s greater than x, over the quantum 

Hrkf c * 

iv) maintaining the s ubstrat e at about the temperature of step i), and 

1 5 forming a first cap layer of In z €a4-z N, wherein z ranges from 0 to 0.10, over the well 

layer; 

v) forming a s econd cap layer of GaN or AlGaN over the first cap layer; 

thereby obtaining a device that emits light in blue or green wavelengths. 



Attorney Docket No. 1 78 1 - 0222P 0247P 



-12- 

6. The method of claim 5, wherein the group III nitride i s GaN. 

7- 4= Th e method of claim 1 or 2, wherein the forming s tep s are performed 

by mctalorganic chemical vapor depo s ition u s ing trim e thyl indium, triethyl indium, 

5 e thyldimcthyl indium or a mixtur e of at l e a s t two thereof a s on indium pr e cursor. 

8- §s The method of any one of claim s 1, 2 or 7 claim 1 or 4 „ wh e rein 

trim e thyl gallium, triethyl gallium, ethyldimcthyl gallium or a mixture of at least two 
thereof i s used a s a gallium pr e cursor. 

9- & The method of claim 8 5, wherein ammonia or dimcthylhydrazine is 

used a s a nitrogen Nitrogen pr e cur s or and hydrogen, nitrogen or a mixture thereof 
is used as a carri e r gas. 

44) 3? . The method of claim 3J_2, wherein the forming steps are performed 

by metalorganic chemical vapor deposition using trimethyl indium, triethyl indium, 
ethyldimethyl indium or a mixture of at least two thereof as an indium precursor. 

j4 48 . The method of any one of claims : hA 1, 2 claim 2 or j-Q 37 , wherein 

trimethyl gallium, triethyl gallium, ethyldimethyl gallium or a mixture of at least two 
thereof is used as a gallium precursor. 



M 59 . The method of claim 4-4- 48 , wherein ammonia or dimethylhydrazine 

5 is used as a nitrogen nitrogenN precursor and hydrogen, nitrogen or a mixture thereof is 
used as a carrier gas. 

43 6. A method for fabricating a device that emits light in blue or green 
wavelengths comprising: 
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i) providing a substrate comprising a surface layer of a group IH-nitride, 

5 maintaining the substrate at a temperature ranging from 700°C to 850°C, and 

forming a first layer of GaN or In y Gat_xN, wherein x ranges from 0 to 0.10, over the 
substrate; 

ii) maintaining the substrate at about the same temperature as the 
temperature of step i), and forming a second layer of In y Gau*N, wherein x ranges 

10 from 0 to 0.10, over the first layer; 

Hi) maintaining the substrate at about the temperature of step i), and 

flowing indium-precursor at a flow rate of less than 100 umol/min between 2 and 5 

seconds, and N-precursor over the second layer of In y Gai.»N to form quantum dots of 

In w Gat.wN, wherein w > 0.20; 
15 iv) maintaining the substrate at about the temperature of step i), and 

forming a well layer of 

In ¥ Gai. y N, wherein y is greater than x, over the quantum dots; 

v) maintaining the substrate at about the temperature of step i), and 
forming a first cap layer of In z Gai^N, wherein z ranges from 0 to 0.10, over the well 

20 layer; 

vi) forming a second cap layer of GaN or AIGaN over the first cap layer; 
thereby obtaining a device that emits light in blue or green wavelengths. 

7. The method of claim 6, wherein the group IH-nitride is GaN. 

8. A method for fabricating a device that emits light in blue or green 
25 wavelengths comprising: 

i) providing a substrate comprising a surface layer of a group IH-nitride, 

maintaining the substrate at a temperature ranging from 700°C to 850°C, and 
forming a first layer of GaN or In^Ga^N, wherein x ranges from 0 to 0.10, over the 
substrate; 

30 ii) maintaining the substrate at about the same temperature as in step i), 

and forming a second layer of Al,iGai_„N, wherein u ranges from 0 to 0.30, over the 
first layer; 
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iii) maintaining the substrate at about the temperature of step i), and 
forming a layer of In x Gai.vN, wherein x ranges from 0 to 0.10, over the AI„Gai.„N; 
35 iv) maintaining the substrate at about the temperature of step 0, and 

flowing indium-precursor at a flow rate of less than 100 umol/min between 2 and 5 
seconds, and N-precursor over the layer of In Y Gai.*N to form quantum dots of 
In w Gau w N, wherein w > 0.20; 

v) maintaining the substrate at about the temperature of step i), and 
40 forming a well layer of 

InyGai-yN, wherein v is greater than x, over the quantum dots; 

vi) maintaining the substrate around/at the temperature of step i), and 
forming a first cap layer of In 7 Gai_ ? N, wherein z ranges from 0 to 0.10, over the well 
layer; 

45 vii) forming a second cap layer of GaN or AlGaN over the first cap layer; 

thereby obtaining a device that emits light in blue or green wavelengths. 

9. A method for fabricating a device that emits light in blue or green 
wavelengths comprising: 

50 0 forming upon a substrate having a surface layer, at a temperature of 

from 700°C to 850°C, a layer of In v Gai. r N, wherein x ranges from 0 to 0.10, or a layer 
of Al„Gai.„N, wherein u ranges from 0 to 0.30, over the first layer; 

ii) maintaining the substrate at about the temperature of step i), and 
flowing indium-precursor at a flow rate of less than 100 umol/min between 2 and 5 
55 seconds, and N-precursor over the second layer of InyGai_ Y N to form quantum dots of 
In w Gai- w N, wherein w > 0.20; 

HO maintaining the substrate at about the temperature of step i), and 
forming a well layer of 

In y Gai_ Y N, wherein y is greater than x, over the quantum dots; 
60 iv> maintaining the substrate at about the temperature of step 0, and 

forming a first cap layer of In 7 Gai. 7 N, wherein z ranges from 0 to 0.10, over the well 
layer; 

v) forming a second cap layer of GaN or AlGaN over the first cap layer; 
thereby obtaining a device that emits light in blue or green wavelengths. 
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65 

10. The method of claim 9, wherein the surface layer of the substrate is a 
layer of GaN or 

IiuGai-^N, wherein x ranees from 0 to 0.10, that is grown at the same temperature as 
the temperature used in step i). 

70 4& Th e m e thod of claim 5 or 6 3, wh e r e in th e forming st e p s ar e perform e d by 

m e talorganic — ch e mical — vapor d e position — u s ing — trim e thyl — indium, — tri ethyl — indium, 
e thyldim e thyl indium or a mixture of at least two th e r e of as an indium pr e cursor. 

1 4 11. Th e method of any on e of claims 5, 6 or 13 claim 3 or 10 , wh e r e in 
trim e thyl gallium, tri e thyl gallium, e thyldim e thyl gallium or a mixtur e of at l e ast two 
thereof i s used as a gallium pr e cursor. 

15 12. Th e m e thod of claim 1 4 11, wh e r e in ammonia or dim e thvlhvdrazin e i s us e d 
as a nitrog e n Nitrogen precursor and hydrogen, nitrogen or a mixture thereof is used as a 
carrier gas. 



